Regulation of prohormone convertase 1 (PC1) by gp130-related cytokines.
The processing of pro-opiomelanocortin (POMC) to generate bioactive ACTH in the anterior pituitary is mediated by prohormone convertase 1 (PC1). Leukemia inhibitory factor (LIF) and interleukin 6 (IL-6), two cytokines sharing the common gp130 receptor subunit and functioning through activation of the intracellular JAK/STAT pathway, induce POMC synthesis and ACTH release. We investigated the effects of LIF and IL-6 on PC1 expression and its subsequent processing of POMC. A significant time-dependent up-regulation of both PC1 protein and mRNA by LIF and IL-6 was seen in mouse corticotroph AtT-20 cells. IL-6 or LIF increased the synthesis of ACTH-related products with a concomitant increase in bioactive 5 and 13 kDa ACTH indicating coordinated regulation of substrate and processing enzyme. AtT-20 cells transiently transfected with a human PC1-promoter-luciferase reporter construct and treated with LIF or IL-6 showed significantly increased luciferase activity. Additionally, lipopolysaccharide (LPS) administration to rats resulted in an increase in both pituitary PC1 and POMC mRNA. These findings suggest that the ACTH increase induced by LIF and IL-6 is due to both increased POMC synthesis as well as increased POMC processing by up-regulation of PC1. These two coordinately regulated processing events probably exert central roles in the pathophysiological response to some stresses, such as inflammatory stress.